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Geochemical constraints on the thermally stable marine crude oil reservoirs  
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Abstract: Some liquid hydrocarbon fluids were found to be still thermally stable and occur in the Tarim Basin, 
NW China, even over the burial depth of 8000 m or the oil reservoirs experienced temperature more than 200 ℃. 
Therefore, recently more exploration studies have been targeted to the deeper strata in order to find more marine 
crude oils in the Tarim Basin. High thermal stability of crude oil reservoirs in the Tarim Basin may be due to their 
fairly well preservation after accumulation. Based on the recent exploration progress in the Tarim Basin, this paper 
is aimed to probe the geochemical features of the thermally stable crude oil reservoirs concerning both their 
geological background and micro physiochemical properties of the petroleum fluids. It’s concluded that the low 
geothermal gradient in the Tarim Basin is the most important factor in influencing the preservation of the 
petroleum, and the common absence of oxide minerals in the reservoirs is another key factor for the extensive 
occurrence of the crude oil reservoirs. Furthermore, the formation water extensively occurred in the reservoirs 
throughout the Tarim Basin, is also favorable to the petroleum preservation because inside the oil reservoir water 
will inhibit the thermal degradation of hydrocarbons to some degree. More work should be focused on the study of 
physiochemical reaction mechanisms of hydrocarbon-water-rock interactions, especially for the evaluation of 
relative importance of the radical reaction and the carbon cation mechanisms during these chemical reactions, and 
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thus the constrained factors for thermal stability of the crude oils in the Tarim Basin will be probed by using the 
geological reservoir rocks, the formation water and the crude oils. This kind of work will be helpful to the further 
exploration studies targeted to the deep marine crude oil reservoirs in the Tarim Basin, NW China. 
Key words: thermal stability of crude oils; hydrocarbon-water-rock interaction; geochemical constraints; Tarim Basin 
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Fig.1  Oil/gas reservoir distribution in the Tarim Basin 
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Fig.2  TZ4 Carboniferous oil reservoirs (cited from reference [14]) 
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Fig.3  Schematic diagram of the oil, gas, and water distributions  
in the marine oil reservoirs of Tarim Basin 
(cited from Pang et al.1)) 
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